Influence of exogenous fatty acids and ketone bodies on rates of lipolysis in isolated ventricular myocytes from normal and diabetic rats.
The effect of oleate (0.3 and 1.2 mM) and the combined effect of beta-hydroxybutyrate (4 and 8 mM) and acetoacetate (1 and 2 mM) on rates of lipolysis (glycerol output) was determined with calcium-tolerant myocytes isolated from the hearts of normal rats and hearts from acutely (2-3 days; 100 mg/kg streptozotocin) diabetic rats. In addition, the effect of these exogenous substrates on rates of lipolysis was investigated in triacylglycerol (TG) loaded myocytes prepared from normal hearts by inclusion of oleate in the isolation solutions. Diabetic and TG-loaded myocytes had higher lipolytic rates than normal myocytes. In control myocytes, oleate (1.2 mM) did not affect basal lipolysis, but it reduced isoproterenol-stimulated lipolysis by 30%. In diabetic and TG-loaded myocytes, the addition of 1.2 mM oleate inhibited basal rates of lipolysis by 41 and 40%, respectively, and isoproterenol-stimulated rates of lipolysis by 43 and 53%, respectively. However, lipolytic rates measured in the presence of 1.2 mM oleate with diabetic and TG-loaded myocytes were still higher than lipolysis in normal myocytes incubated in the absence of oleate. Ketone bodies increased both basal and isoproterenol-stimulated lipolysis in normal myocytes. In diabetic myocytes, ketone bodies produced a modest stimulation of basal lipolysis but had no effect on isoproterenol-stimulated rates of lipolysis. These data indicate that mobilization of endogenous TG may play an important role in supplying energy to the heart in the diabetic state. Moreover, accumulation of endogenous TG in diabetic myocardium can only partly be explained by inhibition of lipolysis by exogenous substrates.